Abstract. The effect of experience on pre-and post-alighting host selection in adult female Helicoverpa armigera was tested in an indoor flight cage, and in a large greenhouse. The moths had experienced either tobacco or tomato plants (both are hosts of H. armigera) for 3 days, or were given no experience. Individuals were then released and their host selection assessed. All individuals caught in the greenhouse were identified and tested for post-alighting acceptance on each host. Experience significantly influenced both pre-and post-alighting host selection in ovipositing moths. This modification in behaviour is attributed to 'learning', and presents the first detailed evidence for learning in moths. Possible behavioural mechanisms involved are discussed, and a hypothesis is presented regarding learning in post-alighting host acceptance.
Abstract. The effect of experience on pre-and post-alighting host selection in adult female Helicoverpa armigera was tested in an indoor flight cage, and in a large greenhouse. The moths had experienced either tobacco or tomato plants (both are hosts of H. armigera) for 3 days, or were given no experience. Individuals were then released and their host selection assessed. All individuals caught in the greenhouse were identified and tested for post-alighting acceptance on each host. Experience significantly influenced both pre-and post-alighting host selection in ovipositing moths. This modification in behaviour is attributed to 'learning', and presents the first detailed evidence for learning in moths. Possible behavioural mechanisms involved are discussed, and a hypothesis is presented regarding learning in post-alighting host acceptance. The existence of learning in H. armigera, a highly polyphagous agricultural pest, is discussed in the light of current theories on environmental predictability and the advantages of learning.
The Association for the Study of Animal Behaviour
Learning may enable individuals to increase their foraging efficiency in certain environments (Stephens & Krebs 1986) . In Lepidoptera, learning in host selection for oviposition has been clearly demonstrated in experiments on several butterflies (Stanton 1984; Traynier 1984 Traynier , 1986 Papaj 1986a, b, c; Papaj & Rausher 1987) , with ovipositing females preferring host plants of which they have experience. In contrast, difficulties involved in carrying out both laboratory and particularly field observations on nocturnal insects have led to a lack of empirical evidence for learning in adult moths (Firempong & Zalucki 1991; Thompson & Pellmyr 1991) .
Recent research on learning has attempted to determine under which situations it will be most favoured (Papaj & Prokopy 1989; Stephens 1993) . Stephens (1993) constructed a theoretical model which predicts that the relative advantage of learning will be maximized in cases where the availability of host species is constant within generations but varies unpredictably between generations. In contrast, if the availability of host species is either unchanging or varies unpredictably within generations then there will be little advantage to learning. Support for this prediction comes from a study on the butterfly Euphydryas editha demonstrating the absence of learning: the preferred host species of E. editha does not appear to change in density either within or between generations (Parmesan et al. 1995) .
Agricultural pests that attack several host plants may be extremely useful model systems for testing the predictions of Stephens' (1993) model. Here, the availability of host plants within a geographical region often varies considerably between generations, and yet remains relatively constant within the life span of individuals. This is the situation in which Stephens' model predicts that learning is most likely to be favoured.
In this study, we investigated host selection in the moth Helicoverpa armigera (Hü bner) (Lepidoptera: Noctuidae), a highly polyphagous
